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Collective Motion in a System of Quasi particles 


ing after a few more steps gf computation is also: given. The 
limiting frequency a* at K-»0O depends on the effctive mass 
of quasiparticles and éenerally differs fron the ordinary 
mass of particles. The method suggested here is suited for 
the determim tion of the spectrum of the plasma-vibrations 

of electrons in a periodic field in the presence of a zone. 
There are 3 references, 0 of which are Slavic. — 
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. TITLE: The Energy-Spectrum of a Bose-Gas: (Energetiche skiy apektr 


Bozevskogo gaza) 


PERIODICAL! Zhurnal Eksperimental'noy i Peoreticheskoy Fiziki, 1958, 
Vol. 34, Nr 3, nn. 770 ~ 772 (USSR): aed 


ABSTRACT: The present report investigates the problem of the determina- 
tion of the energy-spectrum of a aystem of Bose-particles ; 
by development of the interaction kernel into @ series with 


kernel in a Fourier's series. The Hamiltonian of the systen 
has the form : 


Hs (2a) ye vy a + (1/2) [9 @e@z esses 


in the representation of the second quantization,’:- 


where | §(r)=P@NAF). The operator of the potential 
Card 1/4 energy is reduced to the form 
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(1/2) f $(Z)0(§) p (2 Fak a® vy introduction of the new 
variable ¥ - rl. The Hamiltonian is atill further trans~ 
subsequently written dow in a form which is ac-~ 


ée terms with respect to the: operators, 
this square fom. leads for the ‘central 
§ olgenvaluos of: the energy. 


ny hae 
amp GET fags) geo 1/2 


spheric particles with the. diameter a 


the authors put a(f) a(t 2 Mua”) NG; Sai. under the condi- 
orces and then the 


ab ove-mentioned. equa~ 
the results obtained by K. A. Brueckner 


and K. Sawada (Reference 1): 


E(x) = i ~ Ee [* + 2A? aie * Le 


‘ 


ka, ? = ar’ Pe The weak attractive 


forces between the helium-atoms were not taken into account 
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simplest case 
still added to the above 


Inthis casg U, denotes 
b-ax« dis jts width. 
ing to one He 
zero) is known, 
the width and the depth 


termined by using the known results of quantum 
Then, only one parameter occurs 


the system (apart from § 


dhe depth of the 
If the binding energy corre spond- 
-atom (at a temperature 
a correlation 
of the potential-pot can be de- 
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4, 2). They can be easily taken into considdration in the | 
if the potential 

-mentioned term for G( § ). The: 
authors apply here the term 


a(§) = ( h2/ma”) 5(E- a)- U 6 5), where » (€) 


of the attractive forces is 


Oatsa 
= 2ekeb 
5d. 


potent jal-pot and 


mear +0 absolute 
between the binding energy, 
mechanics. 
in the energy. spectrum of | 


and a). The formulae for the cor- 


relation and for the corresponding energy ppectrum are writ- 


ten down heres There are 
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TITLE: Generalized Equations With a Self-Consistent Field» 
; (Obobshchennyye uravneniya s samosoglasovannym polem) 
PERIODICAL; Zhurnal eksperimental'noy. i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 2, pp 448-451 (USSR) 7 


ABSTRACT: In an earlier paper (Ref 1) the author suggested that in 
systems of interacting particles fluctuations of density . 
be subdivided into fine-scale~ and large-scale fluctuations. 
In condensed systems large-scale fluctuations describe: 
modifications of density in spatial domains, the linear 
measurements of which by far exceed the distance between 
particles; density fluctuations in: spatial domains with 
linear measurements which are smaller than or equal to the 
average distance between particles describe the "fine-scale" 
fluctuations. A description of "large-scale" fluctuations 
is successfully accomplished by means of Hartree's (Khartri) 
self-consistent field. Basing upon a Hartree equation 
generalized for the case of non-steady dtates by Zyryanov 
(Ref 2) it is possible to describe the short-range scattering 

Card 1/2 of particles as a source of momentum-interaction. In this 
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_ Generalized Equations With a Self-Consistent Field — $0V/56-35-2-19/60 
connection a modification of the generalized : 
Hartree-equation is given and discussed, Furthermore, the 
results obtained are compared with the theory developed by 
Landau and Silin (Refs 3 - 5). Also the: dispersion ratios 
for Fermi- and Bose-systems of interacting particles are 
derived. There are 9 references, 7 of which are Soviet. 
ASSOCIATION: Ural'skiy politekhnicheskiy inatitut (Ural Polytechnic 
Institute) ; or ; 
SUBMITTED: March 19, 1958 (initially) and April 24, 1958 (after revision) 
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AUTHORS: Skrotskiy, G. V., ~Zyxyanov, P. S$.) _ Injunoy, T. @. 


TITLE: . The Influence of Paramagnetic Bleatron | Heaonanice on the 
Optical Effect of Faraday at Low Temperatures (Vliyaniye 
elektronnogo paranagnitnogo rezonansa na opticheskiy effekti 
Paradeya pri nizkikh tempera tarakh ) 


PERIODICAL; Zhurnal ed aaa i teoreticheskey fini, 1958, 
Vol 35, Nr 6, pp 1471- 1474 (USSR) 


ABSTRACT: Daniels and Wesemeyer (oant vals, Vezenayer) (Ref AD oxperinen- 


tally investigated the influence exercised by magnetic | 
resonance on the optical Faraday (Faradey) effect. They worked 
with neodymium ethylene sulfate single crystals at 1.5 K, | 
9060 megacycles, and 5461 8. Kastler (Ref 2) was the first 
to investigate the connection between Furaday effect and 
paramagnetic resonance, and Opechowski (Opekhovskiy) (Ref 3) 
carried out the respective quantum-mechanical calculations. 
The results obtained are discussed in the introduction. The 
authors of the present paper investigated these phenomena on 
the basis of the usual macroscopical theory; an explicit ex- 
pression is derived for the angle of rotation of the polariza- 
Card 1/3 tion plane of a light wave near paramagnetic resonance in a 
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s0V/56-2 35~ ane . 
The TiPLuenee of Paramagnetic Electron Resonance on the Gpsica? Effect of 
Faraday at Low Temperatures 


radio-frequency field which is weak in conpansvon to the con~ 
stant magnetic field Hy « The influence of paramagnetic re-' 
gonance on the optical “effect is based upon spin-orbit inter- 
actions. The dielectric constant characterizes the optical | 
properties, and as the state of the spin system variea con- 
siderably within range of paramagnetic Tesonince, a change. 

of the state of the spin system (in consideration of gpin-. 
orbit coupling) leads to a variation of the dielectric con- 
stant, which fact explains the influence exercised upon opti- 
cal properties. Theoretically, the problem was dealt with ac- 
cording to the method outlined in refertince 4. The ansatz for 
the specific angle of rotation of the polarization plane ia, 
ari to eee ae (Ref 5) the folloning: 


= (@/4c) (n? -n *)/a, where the refraction index ny is ck/w 


for right-handed and left- handed circularly polarized waveg 
aga aly ss Se The following approximated solution is obtained: 
(2ny/c)nM, (see figure). For strong radio-frequency 


fields there is only qualitative agreement between this fornula 
and the experiments. There are 1 figure and 5 references, 
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2 of which are Soviet. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut 
(Ural Polytechnic Institute) 


SUBMITTED: June 19, 1958 
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" TITLE: 


PERIODICAL: 


ABSTRACT: 
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80V/56-35-6-32/44 
Giterman, H. She, Zyryanov, P. S., Taluts, G. G. 

eae 
Bose-Excitations in Ion Crystals (Rozevakiye vozbuzhderiiya 
v ionnykh kristallakh) oe eg 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 6, pp 1532-1537 (USSR) 


The interaction between exciton and lattice oscillations 

has already frequently been investigated. Exciton energy 

and the connection between exciton-phonon interaction and — 
the internal state of the exciton was investigated for strong 
coupling by 8. I. Pekar and I. M. Dykman (Ref 1) ao well as 
by V. A. Moskalenko ce who used the method developed 

by N. N. Bogolyubov (Ref 3); for the case of intermediate 
coupling it was investigated by I. P. Ipatova (Ref 4) by 

the method developed by Lee, Low and Pines (Li, Lou, Payns) 


(Ref 5) and for weak coupling by I. M. Dykman (Ref 6), as 


well as by Moskalenko (Ref 7) and Haken (Khaken) (Ref 8). 
The authors of the present paper consider excitons to be 
elementary excitations in a multi-electron system, which 
interact with the lattice. The Hamiltonian of the system 
consists of three parts; 


va 
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HeH,+H, +H - the first term corresponds to the 
el ph int ! ome } 
electrons, the seoond to the phonons, and the third describes 
electron-phonon interaction. The energy spectrum of a weakly 
excited state of the system is investigated on the assumption 
that in every node there exists an electron which is either 
in the ground state ‘A = 0) or in an excited state (A = 1). 
The Bose (Boze) excitations of such a system .of electrons 
(excitons) interacting with polarization vibrations of a crys- 
tal are investigated by means of the second quantization 
representation. First, an expression is derived for the’ 
Hamiltonian Bol of the multi-electron system, then one for 


4o. It 4s found 


that in the case of weak coupling the interadtion leada to a 
decrease of exuiton energy and to an inereage of the effective 
exciton mass. This ig in agreement with the results obtained 
by Dykman and Moskalenko (Refs 6, 7). In conclusion, a 
quantitative estimate of these effects is discussed in short. 
The authors thank S. V. Vonsovskiy for discussing the resulta 
obtained. There are 17 references, 12 of which are Soviet. 
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(Particles, Blenentary) 
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TITLE: Electrical conductivitytbe Ferromagnétic MetaleVin 
a Radio-Frequency Fie 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, vou 8, Ne 6, 
pp 801-806 (USSR) 


ABSTRACT: It is well known that ferromagnetic. metals. have an. 
additional resistivity due to the interaction of 
conduction electrons with thermal fluctuations in. the | 
magnetization. In the case of ferromagnetic resonance, 
the character of the magnetization fluctuations may be 
altered quite considerably. The resistivity of a. : 
metallic ferromagnetic may be. looked -upon as consisting 
of three components, namely those dud. to ‘the interaction 
of the conduction electrons with phonons and ferromagnons, 
and a further component due to the change in the 
magnetization in a radio frequency tield.: The temperature 
dependence and the order of magnitude of the first: :of ‘the 
above three components is well known, The second: 
component has been calculated by Turov (Ref 1) for the ; 
low temperature region, using the spin wave model; the: 

Card 1/3 temperature dependence of this component ig in a 
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qualitative agreement with experiment. 
authors attempt to set up a quantitative theory 
' increase in the resistivity of ferromagnetics in a 

Near the ferromagnetic resonance, 
the energy of the radio-frequency field is trans 
wave number close to zero and this 
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having a thic ss of the order of the skin depth. 
Expressions d. ‘ed in the present paper hold only: for 
temperatures considerably lower than: the Curie jain 
temperature, Moreover, the analysis! includes only terms 
which are of the first order in the amplitude of the | 
radio-frequency field h, so that the amplitude must be 
\ considerably smaller than the width of the ferromagnetic 
resonance line, It is shown that the contribution to the 
resistivity due to this effect is given by Eq (27). 
ty It is shown further that, near resonance, the ratio of this 
additional resistivity to the resistivity due to the | 
interaction of conduction electron with phonons is of the 
order to 100 h2AQwcr Ref 2). There are 4 references, 
1 of which is Soviet and 3 English. Ww 
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values of o, the energy of the longitudinal electric field 
will be dissipated as Joule's (Dzhoul) heat. The authors of 
the present paper show that this mechanism of the dissipation 
of ultrasonics in a metal gives the right order of magnitude 
for the absorption coefficient. The investigated dynamic 
system consists of a great numberof electrons and ions in 
which the ultrasonic. wave propagates. The basic equations of 
this system are given explicitly. These equations have an 
exact solutiog for a system being in a.state of constant 
density ly « const. fy, denotes the self-consistent wave 


function of the 4th particle, {= 1 corresponds to electrons 
and {’= 2 to ions. The above mentioned equations are a system 
of Hartree (Khartri) equations which was generalized for 
unsteady states. The present paper deals with tha calculation 
of the potential of the longitudinal electric field of the 
ultrasonic waves by means of constants) which characterize the 
plasma and the amplitudes of the ultrasonic waves. The 


calculations are discussed step by step. Especially,: the case 


of a standing ultrasonic wave is discussed. The influence of 
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py Eq (5) is employed. It was shown in a previous paper 
(Ref 3) that Eqs (1)-(3) together with Eq (4) or Eq (5) 
take into account spin orbit interactions. In fact, the 
self-consistent field H, is due to spin-spin and: 
spin-orbit interactions. Eq (1) does not include the 
damping term but this has no fundamental effect on the 
final results. The change in the optical properties of 
Solids in magnetic resonance,and in particular the , 
resonance Faraday effect, may in the case of paramagnetic 
media be used to determine tha longitudinal and transverse 
relaxation times  %, and , » It is shown that the 


relative change in the rotation of the plane of polari- 
sation is given by Eq (25). while the width of the 
absorption line can be determined from Eq (26). Eq (25) 
is the same as the expression. obtained by Daniels and 
Wesemeyer (Ref 6) by another method. | Using experimental 


value for AB/@ at resonance (Aw = 0) and H,, one a 
can calculate ~~ and Ty (H. is the constant magnetic 
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PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, PD» 4316 - 1520 


‘TEXT: It was the aim of the present paper to investigate the part played 
py the nonlinear effects in ion- and electron-ion plasmas in the,case of. 
acoustic oscillations. The authors calculate the mean free path of Debye 
phonons, and they estimate the phononic thermal conductivity and the 
relaxation time in @ phonon system. By means of the plasma model of the 
metal V. P. Silin, Zyryanov, and G. G. Taluts have already investigated 
the velocity of gound, electric conductivity, Nebye temperature, sound 
absorption, and other effects; the results obtained showed satisfactory 
agreement with experiments. The advantage offered by the plasma model is 
above all in the mathematical apparatus available for this model (method 
of collective excitations). The free path caloulated here within the 


framework of the plesma model is used for the purpose of estimating Xx 
cara 1/3 
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The Interaction of Acoustic: Osoillations in Ion~ 087460/002/06/43/050 
and Eleotron-ion Plasmas  B006/B056 uN ee 
phononic thermal conductivity, which must be known in order to be able to 
establish the validity of Bloch's assumption concerning the equilibrium 
distribution of phonons when solving the equation sf motion in the con~ 
ductivity problem. The effect produced by screening the electric field of 
ions ig treated as a result of the zero plasma oBdillationsjbr the eleotron 
gas (which are analogous to the optical oseT a%ions in ion crystals), The 
screening constant ky of the Coulomb field is at first eotimated, and‘ an 


Formula (3) gives the Hamiltonian H of the system of interacting ions; in 
the latter the chaotic ion motion and its influence upon collective 
vibrations may be neglected. The Operators for the production and 
annihilation of phonons (4) are defined and introduced into #. The non- 
equilibrium distribution function Ne (k ~ Wave number) of the phonons 


during the occurrence of a temperature gradient in the x-direction ig 
investigated for the case of a slight deviation from equilibrium. For the 
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is the electron-phonon interaction constant (cf, y, L. Bonch-Bruyevich, 
Ref. 8), 1/k is the Screening radius (of the order of the mean __ : 
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order n!' -~n. Detailed analysis of Eqs. (3): and (4) will 

be given in another paper. Other information related to the 
present topic is given by V.P. Silin (Rof. 1: ZhETF, 

Ref. 2: FMM) and Zyryanov, P.S. (Ref. 3). The results reported. 
in the present note were obtained while the present authors 
attended the Theoretical Physics Winter Sohool at Kourovka. ° 
S.V. Vonsovskiy is thanked for inviting the authors to that 
school. There are 3 Soviet references, 
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©! AUTHOR: -- Zyryanov, P. S. 


of MITLBs Quantum theory of acoustic oscillations of an electron-ion 
a) plasma in a magnetic field A oa 


' PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40), 
no. 5, 1961, 1353-1359 : ce 


‘-mBxXT; It is shown that in a strong magnetic field, longitudinal ultra-: 
sonic oscillations with a wave vector perpendicular to the field de- 
generate into ion oscillations, since the screening radius’ becomes in~ 
finite in this case. The purpose of this study vas to establish a. theory 
of low-frequency oscillations of an electron-ion plasma, taking into 
account the quantization of energy of the orbital motion of charged. 

particles in the magnetic field, and to clarify the dependence of tne 
attenuation coefficient of ultrasonic waves on the nagnetic field atrength. 
The condition for the existence of acoustic excitations has been studied 

‘on the basis cf the quantum dispersion relation for electron-ion plasma 
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. The effect of the magnetic. ‘field on the attenuation 
Oe ee in papers by f. P. Silin (ZhETF, 23, 649, 1952; 38 
977, 1960) and C. Kittel (Acta Met., 3, 295, 1955). Now, an attempt hes - 
been made to study the effect of the magnetic field on the absorption 
coefficient of ultrasonic waves whithin the framework of the plasme SaroEy. 
of metals. The oe relation has the form 
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oe where e, = -e, & 9 Ze} subscripts 1 and 2 ‘ehice to electrons and ions, 


respectively; fo4 is the degenerate Fermi function, and £ 52 is the - 


a Maxwellian ion distribution function. For the existence of acoustic 


oscillations it is necessary to look for a saci to &-, which exhibits 


ie 2 the following ce behavior: lim é'~ const/a" » where 
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ee 14K (a. mya, )/ *5 2 i+ it", In the absence of a magnetic field, 


the - Capea is isotropic, and otherwise ae is ani sotropic.! KS is a. 


function of the angle, **, betwen a and H and also of the frequency * » 
As far as the A tact of sound is determined by k 6? it is seen fron 


ws w? oot 27/4? +k (a 4iy 4, )} (5) that the dagnevis field causes ‘a 


dispersion of the Soatie jecesieis in space and time and renders 
the velocity of sound anisotropic. The author examined the dependence of 
k, on the parameters of the system for various Limit sing cases where the: 
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pExT: _The collision integral for charged particles in a otrong magnetic 
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general forn 
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- 4nvestigation was initiated to clarify the relation belween ithe zone and exciton | ee 
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TITLE: A New Canadian Atlas 


PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya  grograficheskaye, 1999» 
Nr 3, pp 139-141 (USSR) 


ABSTRACT: This is a’'review of the "British Columbia Atlas of Resources", 
Vancouver, B.Ce, 1956. 


ASSOCIATION: Sovet po izucheniyu proizvoditel'nykh sil AN SSSR (council 
for Research on Production’ Forces, Attached to the AS USSR). 
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cheskiy fakul'tet (Moscow State University imeni M. Ve liomo- 
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* ferent compositions were a invoatigateds: All the specimens were prepared by the usu — 
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- suring 2,8 x 2.7 x 86 am?, The measurements were carried out on a vertical astatic 

“ magnetometer. In most cases the temperature range extented frum -183° to the Curie 
point. The results are presented in the form of curves of the specific nagnetiza- 

tion (gauss ca’ g71) (or magnetization I) versus temperature for the full heating- 

_ cooling cycle. The effect of diffurent factors on the shape of the curves in dis~ 
-cussed. The following conclusions are drawn on the basis of the experimental re 

.. Sults: 1. The reason for temparature magnetic hysteresis in Ng-lMn ferrites is ir- 

“ yaversible domain wall motion, 2. The hysteresis deoreanas with increasing MnO 

_ concentration. 3. Increase of the temperature and the duxation of annealing leads 

". to decreuse of the temperature magnetic hysteresis, 4. The size of the crystal ; roy 
‘ grains has a significant influence on the magnetic properties of Mg-Mn ferrites; — ik 
increase in the grain size leads to reduction of the hystoresiu and coercive force. . : 

. 5. The internal demagnetizing field hag a significant influenci on magnetization 

, Switching in Mg-Mn ferrites. 6. Most of the other regularities observed as regards - 

is eemperaturs magnetic hysteresis in Mg-lMn ferrites are similar to the regularities 

“typical of polycrystalline metals such as niches permalloy and work hardened | aca 3 
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““dnvestigate: teuperatire magnetic hysteresis of siotarsiens of difforent. composition 
-Bpgdimens were prepared with 50 mole percent Fe203 and 50. mole: percent MeO, where 
Qu Mn, Mg, Ni, Co, Ba, Cu or Li. The specimens were prapared by the usual ccram- 
‘te "Aachnology. ‘in the form of 86 x 3 x 2 mm rods. The vajues of the Curio points 
coercive force in an 800 Oo field are listed in the table. Preliminary teats 
showed that the Zn, Cd and Ca ferrites were either nonferromagnetic or exhibited 
.verv weak miphetion so that their. temperature magnetia hysteresis was not investi~ 
| gated. The magnetic moments of the specimens were measured Vertical astatic magne- 
'tumeter and the results were converted to obtain the specific magnetization go in 
' gauss em? g~, The results for nickel ferrite are shown in Fig. of the Enclosure, 
‘Analogous curves were obtained for cobalt, barium, lithium, and copper monoferritos, 
‘Analysis of the results indicat that temperature magnetic hysteresis in monoferrites 
-is associated with the same processes as those occurring in metallic ferromagnotes. . 
-In individual cases, specifically that of copper ferrite, the shape of the tempera-. 
‘ture magnetic hysteresis curve may be affected by the presence in the ferrite of 
‘different magnetic phases. Orig.art.hast 4 figures and 1: tables j 
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